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ABSTRACT
Repeated exposure to ultraviolet radiation brings about an
increase in the DOPA-positive melanocyte population of the human.
However, there is an age-dependent decline in the melanocyte population regardless of UV irradiation.

In the rhesus monkey, a drop

in the DOPA-positive epidermal melanocyte population has been
observed after prolonged UV irradiation.

The population of DOPA-

positive epidermal melanocytes in PET/Wmr mice reaches a peak
during the first post-natal week after which the number of cells
declines, fading almost completely within 3 weeks.
in adult mice is rare.

Their occurrence

With UV irradiation (300 nm) the melanocyte

population of newborn and adult PET mice is significantly increased
over that of nonirradiated animals, reaching a peak during the
first week of irradiation.

Subsequently, there is a decline in

melanocyte numbers which, in adults, extends through 26 days of
irradiation.

However, in the young mice the numbers begin to

increase again on day 14 of irradiation and continue to do so
through 18 days of irradiation.

These results support the concept

that a DOPA-negative amelanotic·melanocyte population exists in
the interfollicular epidermis of these mice and can be stimulated
by UV irradiation to become active.

They further suggest the

possibility of a cycle of melanogenic inhibition in the skin which
is affected by UV irradiation.

ii
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INTRODUCTION
Melanocytes in the integumentary system of the adult mouse
originate from the neural crest (Rawles, 1947).

Melanoblasts

migrate from this site to invade the dermis and eventually colonize
the epidermis.

A maximal population density is reached by day 14

of embryonic development (Rawles, 1948; Mayer, 1973).

A migrating

melanoblast may assume one of several different roles depending
on its genotype and tissue environment:

it may act as a proli-

ferating stem cell to help colonize the surrounding integument;
it may differentiate into a dendritic melanin-producing melanocyte;
or it may assume a latent, amelanotic condition until stimulated
to become active (Reams, 1963).

The physiology and morphology of

the mammalian melanocyte is determined by environmental as well as
genetic factors (Markert and Silvers, 1956; Reams, 1963; Mayer,
1967).
Melanocytes of certain mouse strains reach maximum population
densities during the first week post partum, after which melanocytes decline in number and disappear almost completely within
three weeks (Quevedo et al., 1966; Weiss and Zelickson, 1972;
Reams and Earnhardt, 1973).

The fact that ultraviolet irradiation

stimulates the reappearance of DOPA-positive melanocytes in the
interfollicular epidermis indicates that they assume a latent
amelanotic state after their disappearance in neonatal mice (Quevedo
and MCTague, 1963; Rovee and Reams, 1964; Quevedo~ al., 1966;
Quevedo and Smith, 1968).

Reynolds (1954) has described the

presence of DOPA-negative amelanotic melanocytes in the inter-
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follicular epidermis of adult pigmented mice.
In human skin, Quevedo .£!. al. (1969) showed that there is an
age-dependent decline in the number of DOPA-reactive epidermal
melanocytes equal to approximately 20% of the surviving population
for each 10 years of age.

They also found that ultraviolet irradia-

tion significantly increased the ntullber of these melanocytes and
they suggested that the increase resulted from the stimulation of a
population of inactive melanocytes.

However, there was a propor-

tionate age-dependent reduction in nlttllbers even after treatment
with ultraviolet light.
The present study was prompted by an investigation by Erickson and Montagna (1975) of the effects of prolonged ultraviolet
irradiation on the pigmentary system of the rhesus monkey.

They

found that with daily ultraviolet irradiation the nwnber of
DOPA-positive dendritic cells peaked after 30 exposures and then
dropped to a basal level where it remained for the duration of the
experiment.
The purpose of the present study was to examine the longterm effects of ultraviolet irradiation on the pigmentary system
of newborn and adult PET/Wmr mice.
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MATERIALS AND METHODS
Mice of the PET/Wmr strain were irradiated daily with an
intennediate wavelength (300 nm) of ultraviolet light from a
Westinghouse FS20 lamp.

The appropriate intensity of light was

obtained with a distance of 15 cm between mouse and lamp and an
exposure time of 4 minutes (Howard, 1973).

Two age groups of

mice were used, newborn (Group I) and adult (Group II).

Hair

was removed from the mid-dorsum of each mouse by shaving and/or
treatment with a chemical depilatory (Neet).
Group I:

Twenty-seven newborn mi,ce were irradiated from the

day of birth up to eighteen days.
other day starting on day 3.
ages served as controls.

Three mice were killed every

Nonirradiated mice of equivalent

The mice were killed by decapitation or

injection of 0.1 cc Diabutal.

Following the removal of emerging

hair with the chemical depilatory, samples of skin (1 cm2) w~re
taken from the mid-dorsum of each irradiated mouse and placed
dermis-side down on a piece of filter paper to prevent curling.
The skin was then incubated in a 2N NaBr solution at 37 C for 45
minutes to separate the dermis from the epidermis.

Epidermal

samples were transferred to 10% neutral formalin for 30 minutes,
rinsed in distilled water for 5 minutes, placed dermis-side down
in a 0.1% DOPA (3,4-dihydroxyphenylalanine) solution and incubated
at 37 C.

After one hour the medium was replaced by a fresh DOPA

solution and incubated for 3 additional hours.

Following the DOPA

treatment the skin was fixed overnight in 10% formalin, dehydrated
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in increasing concentrations of ethanol (70%, 95% and 100%),
cleared in xylene and mounted dermis-side up in balsam.
Group II:
26 days.

Forty adult mice were irradiated daily for up to

Five mice were killed by injection of 0.2 cc Diabutal

on days 7, 14 and every other day thereafter for 26 days.
irradiated adult mice served as controls.

Non-

Mid-dorsal skin

samples (1 cm2) were removed and treated as described above.
Because of the scattered distribution of melanocytes, each
sample was scanned with a light microscope (40X) to locate areas
of maximum density.

Five random counts from each of these areas

were made at lOOX magnification using a light microscope equipped
with an ocular grid (area

= 0.49

mm2).

Thus, values reported

represent cell counts only from areas of maximum density.

Mean

values of melanocyte numbers for each sample were calculated, and
Duncan's New Multiple Range Test (Steel and Torrie, 1960) was
employed at the .95 confidence level to determine significant
differences between experimental and control animals.
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RESULTS
Control Young Mice:
Melanocytes in this group were abundant on day 4.

The cells

were distinctly bipolar, and most of them had a single dendrite
extending from each end.
branching distally.
rather thin.

These dendrites exhibited more elaborate

The perikarya were rounded and the dendrites

Both perikaryon and dendrites contained very dense,

dark melanin granules (Figures 3 and 4).

By day 18 melanocyte

numbers had dropped to a mean of 0.9 per mm2.

The melanocytes

which remained were still bipolar, however they did not appear as
dark as those found on day 4 (Figure 5).
Mean melanocyte numbers of DOPA-treated nonirradiated young
PET mouse skin !~crease~ from 141.3 per mm2 on day 2 to a high of
215.2 per mm2 on day 4.

During the remainder of the experiment,

they declined to 0.9 per mm2 on day 18 (Table l; Figure 1).
peak mean count on day 4

(X = 215.2

The

per mm2) was significantly

greater than the means on all other days.
mean melanocyte numbers of days 2 and 6

This was followed by the

(X = 141.3

per mm2 and 140.3

per mm2, respectively) which were significantly greater than those
of the remaining days, but not significantly different from each
other.

On day 8 the mean melanocyte count

(X = 49.1

per nnn2) was

significantly less than those means on days 2 - 6 but greater than
the means on days 10-18.

Mean melanocyte numbers on day 10-18

declined gradually and were not significantly different from each
other (Table 2).
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Irradiated Young Mice:
DOPA-treated skin samples of young mice irradiated for 6 days
showed very dense melanocyte populations.

Most of the cells were

rather bipolar with rounded perikarya and fine dendrites.

The

melanocytes themselves ~ere very dark, ·but there was little
melanin deposition outside the pigment cells (Figures 6 and 7).
Samples from day 12 exhibited a definite decrease in melanocyte
density.

Perikarya were not as rounded as those observed in 6-day

samples, and the cells were more dendritic.

There were still dense

melanosomes within the cells, and in addition, some outside melanin
deposition was observed (Figure 8).

Samples from day 16 showed

the second increase in melanocyte population, melanocytes occurring
much more frequently.

These cells were more like those of adult

mice in appearance, with longer cell bodies and more elaborate
dendrites.
melanosomes.

Most of the melanocytes contained very dense, dark
Melanin deposition outside the cells was evidenced

by the circular arrangement of melanosomes within the surrounding
malpighian cells (Figure 9).
Young mice treated with UV radiation had a mean melanocyte
number of 174.1 per Illlll2 on day 2 which increased through day 6

(X

= 498 per mm.2) and began to decline on day 8

Mean counts continued to drop through day 12
then began to increase again on day 14
to rise through day 18

(X = 228.0

(X =

(X

= 261.1 per tmn2).

(X = 58.9

2
per mm ) and

72.4 per mm 2 ), continuing

per mm 2 ; Table l; Figure 1).

2
The mean melanocyte count on day 6 (X = 498 per mm ) was significantly
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greater than those of all other days.

As seen in Table 2, compar-

able melanocyte'counts were obtained on days 2 and 16, 8 and 18,
10 and 14, and 16 and 18.

However, each of these paired mean

counts was significantly different from those counts of all other
days.
A "Student's t-test" for grouped data was used to determine
significant differences between experimental mean counts and those
of the control animals.

All values except those for day 2 were

significantly different, indicating that UV irradiation of young
PET mice has a definite effect on increasing melanocyte numbers
compared to nonirradiated controls (Table 3).
Control Adult Mice:
The DOPA-treated skin samples of nonirradiated adult mice
showed no visible melanocytes.
Irradiated Adult Mice!
DOPA-treated skin samples from adult mice irradiated for 7
days showed melanocyte populations of many, somewhat bipolar cells
containing dark melanin granules.

The melanocytes were rather

dendritic, but no outside melanin deposition was observed (Figures
10 and 11).

Samples from day 14 contained very dark melanocytes.

Melanin deposition in surrounding malpighian cells had occurred,
and nuclear capping by the melanosomes in these cells was evident
(Figures 12 and 13).

In mice Irradiated for 26 duys the rnelanocyte

perikarya were not as full of dark melanosomes as those observed
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on previous days.

However, the cells were very dendritic, and

much melanin deposition and nuclear capping were seen in the surrounding malpighian cells (Figure 14).
Irradiated adult mice had a mean melanocyte count of 364.0 per
mm 2 by the seventh day of treatment.

However, beginning on day 7

there was a continuous drop in the DOPA-positive melanocyte population within the experimental group.

Since no counts were made

during the first week of the experiment, the decline appeared to
start on the seventh day (X=364.0 per mm2) and continued for the
duration of the e~eriment

(X = 116.1

per mm 2 on day 26).

There was

no increase in melanocyte numbers following the initial decrease
except for a slight rise on day 24, and the decline extended
through 26 days of irradiation (Table 4; Figure 2).
The mean number of melanocytes on day 7

(X = 364.0

2
per mm )

was significantly greater than the mean counts of all other days.
This was followed

b~

the mean counts of days 14 and 16 (X

= 278.4

per mm2 and 199.0 per mm 2 , respectively), both significantly greater
than mean counts from the remaining days.

(X = 168.6
day 20 (X

The mean on day 18

per mm2 ) was not significantly different from that of

= 145.8

2
per mm),
but it was different from the mean

count of day 24 (X = 145.9 per nun 2 ; Table 5).

While this seems

unusual because the two means are so similar, it can be explained
by the existence of a wide variation in melanocyte densities among
2
the mice examined on day 20 (range= 114.4 -- 231.6 per mm ).

The

mean numbers of melunocytes for the rcmuinin~ days of the experiment
showed a more gradual decline (Table 5; Figure 2).
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DISCUSSION
Experimentation on the effects of ultraviolet irradiation on
humans has shown that after a single ex-Posure, new melanin is produced, but melanocyte numbers do not increase

(Pathak~

al., 1965).

Further studies showed that following repeated exposures, the human
integument exhibited an increased melanocyte population (Mitchell,
/

1963; Quevedo et al., 1965; Szabo, 1967).

However, little of the

available literature includes quantitative results taken periodically during UV irradiation, especially prolonged irradiation.

In

their recent paper Erickson and Montagna (1975) described such
results in the rhesus monkey.

They subjected rhesus monkeys to

daily UV irradiation and found that there was an initial increase
in DOPA-positive melanocyte numbers.

After 30 exposures however,

the cell count dropped to a basal level where it remained for the
duration of the experiment (43 weeks).

The differences in response

to ultraviolet light between humans and rhesus monkeys stimulated
an interest in the effects of such treatment on mice, an area with
which the present study deals.
Both newborn and adult mice were used in the present study due
to the quantitative differences in the interfollicular melanocyte
populations of these two age groups.

Normal newborn PET mice have

numerous melanocytes which reach a peak during the first post-natal
week and then begin to decline, fading completely within 3 weeks
(Quevedo~

al., 1966; Weiss and Zelickson, 1972; Reams and Earn-

hardt, 1973).

In the newborn nonirradiated mice in the present study,

10

the number of DOPA-positive melanocytes· had dtopped to 0.9 per mm2
by day 18.

Reynolds (1954) nas aescribed the presence of DOPA-

negative amelanotic melanocytes in the interfollicular epidermis
of adult pigmented mice.

Thus it appears that the melanocytes

lose their melanogenic activity within 3 weeks, but remain in the
epidermis in a latent, amelanotic condition •
..

In comparison with the young nonirradiated mice, those subjected to daily UV irradiation showed a very significant increase
in melanocyte population.
studies.

This agrees with results of previous

Rovee and Reams (1964) subjected 3-day and 6-day mice

to daily UV irradiation for 16 days, after which they found an
increase in the ventral epidermal melanocyte population.

Quevedo

et al., (1966) irradiated the dorsa of newborn mice for 7 days after
which the melanocyte population was significantly increased over
that of nonirradiated mice.

In a similar study, Reams and Howard

(1973) exposed newborn mice to UV radiation for 7 days and found
that the number of dorsal epidermal melanocytes was increased over
that of nonirradiated animals.
Rovee and Reams (1964) postulated that while the increased
pigment cell population may be partially due to the migration of
dermal melanocytes, it is probably due to the stimulation of an
amelanotic melanocyte population like that described by Reynolds
(1954).

Quevedo et al., (1966) state that UV irradiation of neonatal

mice stimulates the retention of melanogenesis within epidermal
melanocytes; however, they also mention the possible roles of dermal
melanocyte migration and the proliferation of existing melanocytes
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as causal factors.
Several investigators have postulated mechanisms for hyperpigmentation following UV irradiation.

Reynolds (1954) suggested

that hyperpigmentation may be indirectly caused by epidermal hyperplasia.

Ultraviolet irradiation stimulates hyperplasia of epidermal

keratinocytes, and as a result there is increased transfer of
melanosomes to these cells

(Pathak~

al., 1970).

Flesch and Rothman (1948) proposed a mechanism involving
sulfhydryl compounds which inhibit melanogenesis.

They suggest

that sulfhydryl groups normally present in the skin combine with
compounds which are intermediate in melanin synthesis, thus blocking
reactions which lead to melanin formation.· Ultraviolet light, as
well as ionizing radiation, binds free sulfhydryl groups (-SH)
in disulfide linkages (-S-S-), thus removing the inhibition.
Quevedo and Grahn (1958) support this hypothesis because they found
that continued X- and gamma irradiation is necessary to maintain
hyperpigmentation in mice.
A few studies have been done on the effects of extended UV
exposures in young mice.

Quevedo and Smith (1963) irradiated the

backs of hairless mice 20 to 40 days old for 16 days and reported
marked hyperpigmentation.

They prepared skin samples either as

whole mounts or paraffin sections; the "split-skin" technique
was not used.

Because of their technique some of the increased

pigmentation observed could have been contributed to by dermal
meianocytes.

Also in their study, skin samples were examined only

at the end of the irradiation period, and no melanocyte counts were
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mentioned.

As mentioned ea7lier, Rovee and Reams (1964) examined

the effects of 16 days of UV irradiation on the venter of young PET
mice and found that hyperpigrnen-~ation occurred there as well.
However, in that study also, separated epidermal sheets were not
used, and counts were made only at the termination of the experiment.

As the previous studies did not include periodic melanocyte

counts during the extended irradiation, the trend in melanocyte
population change was not evident.
In the present experiment the decline in melanocyte numbers in
young mice beginning on day 8 was unusual but not totally unexpected
due to a similar occurrence in the rhesus monkey as described by
Erickson and Montagna (1975).

These authors attribute the decline

to an "inactivation" of DOPA-positive epidermal melanocytes.

They

mention that functioning melanocytes seem to have a limited period
of activity, and that after prolonged irradiation many cells become
inactive.

According to them, this process probably involves cell

injury because melanocytes can be reactivated after an appropriate
rest period.
Another mechanism may fit in with this hypothesis of activation and inactivation.

It is possible that the subsequent drop

in melanocyte numbers observed in the present investigation and
that of Erickson and Montagna (1975) may be due to the build-up
of sufficient quantities of sulfhydryl groups or some other inhibitor
to overcome the effects of the llV radiation.

Several factors could

be responsible for the failure to observe such population decreases
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during previous experiments:

(1) it appears that few, if any,

periodic counts were made during previous experiments; (2) differences in tissue preparation may account f9r some discrepancy;
(3) there are variations in genetic arid environmental factors
occurring in the integument of various strains of mice, mice within
a single litter and different areas within a single mouse.

These

factors affect how the skin responds to different situations
(Chase et al., 1951; Markert and Silvers, 1956; Quevedo and

--

McTague, 1963;

Epstein~

al., 1970).

The recurrent surge in melanocyte population after the initial
decrease observed in the present study was unexpected.

In the

investigation by Erickson and Montagna (1975) a subsequent increase
in melanocyte numbers of the rhesus monkey occurred only after a
rest period without UV

irradiation.

However, considering the

hypothesis of inhibition by sulfhydryl groups or some other compound, there is the possibility of a periodicity or cycle between
the inhibitor produced and its removal by UV light.

Further experi-.

mentation with prolonged UV irradiation is needed to provide more
information in this area.
In the present investigation it was evident that UV irradiation of adult mice had a definite stimulatory effect on melanocytes.
Nonirradiated adult mice had no observable melanocytes, while those
exposed to UV light showed a very substantial population after one
week.

This phenomenon has been well documented in previous

investigations.

Quevedo and McTague (1963) irradiated the dorsa
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of adult mice daily for 15 to l7 days'.I and found a marked increase
in melanocyte numbers.

It was suggested that the hyperpigmentation

resulted from stimulation of amelanotic melanocytes; however,
melanocyte proliferation was also mentioned as a possible causal
factor.

Snell (1963) irradiated the anterior abdominal wail of

guinea pigs for 20 days after which he noted definite hyperpigmentation.

He cited the activation of amelanotic melanocytes as a

possible cause.

SnelJ. also mentioned that the mechanism may

involve an indirect action by a chemical substance released from
epidermal cells.

Sato and Kawada (1972) exposed hairless mice to

UV radiation for 14 days and observed a continuous increase in
melanocyte populations.

They support the concept of an activation

of amelanotic melanocytes to account for the increased populations;
however, they also mention the possibility of dermal melanocyte
migration.

As in the young

~ice,

the decline iµ melanocyte numbers of

adult mice observed in the present study was not unexpected
because Erickson and Montagna (1975) described similar results
in the rhesus monkey.

However, such an occurrence in mice has not

been previously reported.

As mentioned above, Quevedo and McTague

(1963) exposed the depilated dorsa of several different strains of
mice to 15 -- 17 consecutive days of UV radiation and found
increased melanocyte numbers in all strains.

However, skin samples

were removed only at the end of the experiment and prepared as
whole mounts or sectioned in paraffin.

In 1966 Quevedo et al. found
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'

that following 16 daily exposures to UV light, the depilated dorsa
of two different strains of mice showed increased melanocyte numbers.
In this experiment epidermal sheets

~ere

used, but the counts

given were those taken at the termination of the irradiation period.
Sato and Kawada (1972) mention the effects of daily UV exposures
for 6 weeks on the dorsa of hairless mice.

Periodic melanocyte

counts obtained from split epidermal sheets indicated that a continuous increase in melanocyte numbers occurred throughout the
experiment.
The decrease in the adult mouse pigment cell population which
occurred in the present investigation was more gradual than that
in the young mice, extending throughout the experiment (26 days).
In contrast to the young mice, there was no subsequent increase in
melanocyte numbers following this decrease.

This difference in

melanocyte activity between the two age groups may be due to
differences in epidermal physiology.

The skin of neonatal mice

undergoes many morphogenetic changes during the first month of
life, and these changes may be reflected in the activity of the
melanocyte population (Quevedo et al., 1966).

It has been shown that

different strains of mice react differently to various chemical and phys
agents (Markert and Silvers, 1956; Silvers, 1958; Quevedo and
Grahn, 1958; Quevedo and McTague, 1963; Quevedo et al., 1966).

The

present investigation revealed that not only mice within the same
litter, but even different regions of a single mouse vary in the
degree of their response.

Similar situations have been noted in
/

man and in other experimental animals (Szabo, 1959; Quevedo and
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Isherwood, 1961; Fitzpatrick et al., 1965; Papa and Kligman,
1965; Willis et al., 1973).

Thus, if there is a cycle of active

melanocyte levels, as seems possible in the young mice, it may
simply require a longer period for adult melanocyte populations to
exhibit such a cycle.
Additional experimentation is needed to clarify the situation.
Similar studies should be undertaken with PET and different strains
of mice to determine long-term effects of UV irradiation and to
determine if there really is a cycle of melanocyte population
densities involved.
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Table 1.

Mean ntnnbers of melanocytes per mm2 dorsal epidermis
.

I

in young UV-irradiated and nonirradiated PET mice.

Age (days)

Nonirradiated

Irradiated

2

141.3

174.1

4

215.2

326.3

6

140.3

498.0

8

49.1

261.1

10

11.2

105.5

12

4.9

53.2

14

5.2

72.4

16

4.4

205.2

18

0.9

228.3

Table 2.

Results of Duncan's New Multiple Range Test of mean numbers of melanocytes per mm2
dorsal epidermis in UV-irradiated and nonirradiated young PET mice.

Underscored

values are not significantly different at the .95 confidence level.
Age (daxs)

18

16

12

14

10

8

6

2

4

Nonirradiated

0.9

4.4

4.9

5.2

11. 2

49.1

140.3

141.3

215.2
N

w

Age (days)

12

14

10

Irradiated

53.2

72.4

105.5

2

171.4

16

18

8

4

205.2

228.3

261.1

326.3

6
498
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Table 3.

T-Test of mean number of melanocytes of UV-irradiated
versus nonirradiated young PET mouse epidermis (.95
confidence level).

Day

T scores

*Significance

2

1. 89

0

4

8.98

+

6

30.89

+

8

4.44

+

10

6.09

+

12

10.39

+

14

36.37

+

16

4.47

+

18

7.33

+
1

*O

= not

significant; +

=

significant
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Table 4.

Mean numbers of melanocytes per mm2 dorsal epidermis of
UV-irradiated and nonirradiated adult PET mouse.

Days of Irradiation
0

Mean number of melanocytes
0

7

364.0

14

278.4

16

199.0

18

168.6

20

145.8

22

135. 9

24

145.9

26

116.1

Table 5:

Results of Duncan's New Multiple Range Test of mean numbers of melanocytes per mm2
in UV-irradiated and. nonirradiated adult PET mouse dorsal epidermis.

Underscored

values are not significantly different at the .95 confidence level.
Days of Irradiation

0

26

22

20

24

18

16

14

7

Mean numbers of
melanocytes

0

116.1

135.9

145.8

145.9

168.6

199.·0

278.4

364.0
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Figure 1.

Melanocytes per rnm2 dorsal epidermis versus age
(days) of UV-irradiated (continuous line) and
nonirradiated (broken line) young PET mice.
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Figure 2.

Melanocytes per mm2 dorsal epidermis versus days of
UV-irradiation in adult PET mice.
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Figure 3.

4 day PET/Wmr epidermis, control.

DOPA.

lOOX.

Figure 4.

4 day PET/Wmr epidermis, control.

DOPA.

450X.
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Figure 5.

18 day PET/Wmr epidermis, control.

DOPA.

Figure 6.

6 day PET/Wmr epidermis, UV irradiated.

lOOX.

DOPA.

lOOX.
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Figure 7.

6 day PET/Wmr epidermis, UV irradiated.

Note simil-

arity between irradiated melanocytes and control
melanocytes.

Figure 8.

DOPA.

450X.

12 day PET/Wmr epidermis, UV irradiated.

DOPA.

lOOX.
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Figure

9.

Figure 10.

16 day PET/Wmr epidermis, UV irradiated.

DOPA.

Adult PET/Wmr ·epidermis after 7 days irradiation.
DOPA.

lOOX.

lOOX.
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Figure 11.

Adult PET/Wmr epidermis after 7 days UV irradiation.
Note extensive dendrites.

Figure 12.

DOPA.

450X.

Adult PET/Wmr epidermis after 14 days UV irradiation.
Note tanning of keratinocytes (see Figure 13).
DOPA.

lOOX.
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Figure 13.

Adult PET/Wmr epidennis after 14 days UV irradiation,
showing melanosome uptake by keratinocytes.

DOPA.

450X.

Figure 14.

Adult PET/Wmr epidermis after 26 days UV irradiation.
DOPA.

lOOX.
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